We study the temporal correlations in the sea surface temperature (SST) fluctuations around the seasonal mean values in the Atlantic and Pacific oceans. We apply a method that systematically overcome possible trends in the data. We find that the SST persistence, characterized by the correlation C(s) of temperature fluctuations separated by a time period s, displays two different regimes. In the short-time regime which extends up to roughly 10 months, the temperature fluctuations display a nonstationary behavior for both oceans, while in the asymptotic regime it becomes stationary. The long term correlations decay as C(s) ∼ s −γ with γ ∼ 0.4 for both oceans which is different from γ ∼ 0.7 found for atmospheric land temperature.
Introduction
The oceans cover almost three quarters of the Earth's surface and have the greatest capacity to store heat. Thus, they are able to regulate the temperature on land even in sites located far away from the coastline. This property of the oceans suggests that they may posses a strong temperature persistence, i.e. a strong tendency that the water temperature of a particular day will remain the same the next day. [Kaplan et al., 1998 ] who used optimal estimation in space applying 80 empirical orthogonal functions to interpolate ship observations of the United Kingdom Meteorological Office database [Parker et al., 1994] . After 1981, the monthly data correspond to the projection of the National Center for Environmental Prediction (NCEP) optimal interpolation (OI) analysis [Reynolds et al., 1993; Reynolds et al., 1994] . The weekly SST's also correspond to the NCEP OI analysis. The data are freely available from http://ingrid.ldeo.columbia.edu/SOURCES/.
The Method
We focus on the temperature fluctuations around the periodical seasonal trend. In order to remove the periodical trend, we first determine the mean temperature T a for each month/week by averaging over all years in the time series. Then, we analyze the temperature deviations ∆T i = T i − T a from these mean values. The persistence in the temperature fluctuations can be characterized by the auto-correlation function,
where N is the length of the record and s is the time lag. A direct calculation of C(s)
is hindered by the level of noise present in the finite temperature series and by possible nonstationarities in the data. To reduce the noise, we study the temperature profile function,
We can consider the profile Y k as the position of a random walker on a linear chain after k steps. According to the random walk theory, the fluctuations F (s) of the profile in a given time window of length s are related to the correlation function C(s). For the relevant case of long-range power law correlations,
the fluctuations increase as a power law [Barabasi et al., 1995; Shlesinger et al., 1987 ],
For uncorrelated data (γ ≥ 1), we have α = 1/2. To find how the fluctuations scale with s, we divide the profile into non-overlapping intervals of length s. We calculate the square fluctuations F 3 Results and Discussion We like to suggest the following interpretation for the difference in the short-term persistence between the Northern Atlantic and the rest of the oceans. In the northern Atlantic, the dominant mode of interannual variability in the atmospheric circulation is the North Atlantic Oscillation (NAO) [Hurrell, 1995; Thompson et al., 1998 ]. This This cycle cannot be detrended and strongly affects the DFA results on scales between 2 and 20 years. At small scales below 2y, higher order DFA is able to remove the trend.
At larger scales, well above 20y, the oscillations cancel each other and the fluctuations again become dominant. However, for obtaining reliable results on the scaling above 20y, we need data covering far more than 200y. Those data are not available, and therefore we cannot specify the long-term exponents in the ENSO region. Figure 4 shows the results from our fluctuation analysis for a typical site in the tropical Pacific region, both for the weekly and the monthly data. Below 2y, the exponent is close to 1.2, and is therefore similar to the short-term exponent for the rest of the sites. Above 2y, the influence of the oscillations shows up. First, the exponent crosses over to a larger value, and then, above 3y for DFA1 and above 8y for DFA5, crosses over to a very low value. This effect of oscillations on the DFA analysis was recently described in [Kantelhardt et al., 2001; Hu et al., 2001 ]. We expect that at much larger scales, the exponent will gradually increase approaching the value α ∼ 0.8 as for the sites outside the ENSO regime. However, the data sets are too short to observe this effect. 
Conclusions
In summary, we have studied the persistence of the sea surface temperature in the Atlantic and Pacific oceans. We found that, in contrast to land stations, there exist two pronounced scaling regimes. In the short-time regime that roughly ends at 10 months, the fluctuations of the temperature profile, in a given time window s, scales as 
